Abstract: This paper is an extended version of our earlier study (Abd. Majid and Maulana 2010) to further re-examine the relative efficiencies of selected Islamic and conventional mutual funds companies in Indonesia during the period 2004 to 2007 and their determinants. To measure their efficiencies, the output-input data consisting of a panel of conventional and Islamic mutual funds companies are empirically examined based on the most commonly used non-parametric approach, namely, Data Envelopment Analysis (DEA). It also attempts to investigate the influence of the mutual funds companies' characteristics on efficiency measures using the Generalized Least Square (GLS) estimation.
Introduction
Measuring and comparing the performances of mutual funds' companies have become a main concern for investors and managers in the finance industry.
1 Information about the performances of mutual funds is one of the major considerations taken into account by investors in the fund-selection decision. Meanwhile, by referring to mutual funds' performances, it enables fund managers to move towards better pricing, attracting greater inflow of funds and improving their profitability. Thus, knowing their performances, fund managers can design a proper strategy and policy to improve their competitive ability against their competitors.
Unlike many empirical studies that have been conducted to investigate the performances of conventional mutual funds, studies on the performance of Islamic mutual funds have been meagre. Among them are those that were conducted by Annuar et al. (1997) ; Hayat (2006) ; Md. Taib and Isa (2007) ; Abdullah et al. (2007) ; and Ferdian and Dewi (2007) . By using the model developed by Treynor and Mazuy (1966) , Annuar et al. (1997) examined the performances of 31 conventional and Islamic mutual funds in Malaysia for the period 1990-1995. They found evidence that these Malaysian funds outperformed their benchmark but were poor at timing the market. Furthermore, they also found a positive correlation between the market timing ability and security selection ability. Meanwhile, Hayat (2006) utilized the Sharpe Ratio (SR), the Treynor Ratio (TR), the Information Ratio (IR), the Modigliani and Modigliani measure (MM), and the TT measure (TT) to empirically assess the performances of 44 Islamic equity fund returns in Malaysia during the period from 17 th August 2001 to 25 th August 2006. He found that the Islamic equity funds were relatively safe investment vehicles. During the normal market condition, there were no significant differences between the performances of Islamic and conventional funds. During the bear market of 2002, the Islamic equity funds however significantly outperformed the conventional markets. Furthermore, Islamic equity funds seemed to be most attractive as part of a larger fully diversified portfolio as they have good systematic riskto-return ratios.
Unlike the above studies that only investigated the performances of mutual funds in Malaysia, Ferdian and Dewi (2007) employed the Sharpe, Treynor and Jensen Indexes to comparatively explore the performances of 5 Islamic funds in Indonesia with 20 Islamic funds in Malaysia over the period October 1, 2005 to April 30, 2007 . They found that the Malaysian Islamic funds seem to outperform the Indonesian Islamic mutual funds. This could be partly due to the fact that the Malaysian mutual funds have been relatively more established as compared to the mutual funds in Indonesia. All the above reviewed studies have used traditional methods to investigate the performances of the Islamic mutual funds both in Indonesia and Malaysia.
One recent approach to the evaluation of mutual funds performance is by measuring its efficiency. Two approaches have been used to measure efficiency, namely parametric and nonparametric. The Stochastic Frontier Approach (SFA) -parametric and Data Envelopment Analysis (DEA)-non-para-metric, have been widely used in the literature to measure the efficiency of mutual funds. The SFA is an econometric frontier approach which specifies a functional form for the cost, profit, or production relationship among inputs, outputs, and environmental factors, and allows for random error. However, SFA suffers from strong assumptions, particularly when econometrics has to deal with the hypothesis required on the distribution of the inefficiency component and its independence from other factors determining producer behavior.
Meanwhile, the DEA is a non-parametric method that has been widely employed in operations research to compute relative measures of efficiency of mutual fund companies due to its advantages. DEA takes into account many factors that are associated with the funds' performance and considers mutual funds' performance indexes with different risk measures and investment costs. In addition, the DEA enables the identification of the relative importance among the inputs (transaction costs); for example, we can observe the marginal contribution of each input in affecting returns (Jemric and Vujcic 2002) . Since the DEA does not take into account random errors, we can assume that the error ter m is normally distributed (Pallegrina 2005) . Therefore, the mathematical programming procedures used by the DEA for efficient frontier estimation is comparatively robust (Seiford and Thrall 1990) . Finally, the DEA also provides robust findings when the sample size of a firm is small (Maghyereh 2004; and Neal 2004) .
In measuring performances of mutual funds, both in the developed and emerging economies, the DEA have been adopted by few studies. Murthi et al. (1997) and Choi and Murthi (2001) measured performances of mutual funds in the US, while Basso and Funari (2001) and Galagedera and Silvapulle (2002) investigated performances of mutual funds in Italy and Australia, respectively. On the other hand, Chen and Lin (2006) assessed the performance of mutual funds in the emerging economy of China. Abd. Majid and Maulana (2010) have assessed the performances of the conventional mutual funds in Indonesia, but no further empirical investigation was made to explore the likely factor affecting their performances. As an extended version of our earlier study (Abd. Majid and Maulana 2010) , this study does not only measure the performance of the conventional mutual funds, but it also explores the performance of the Islamic mutual funds in Indonesia. In addition, this study also attempts to determine the factors affecting the performances of both conventional and Islamic mutual funds.
In view of the above research scenario, thus this present study intends to fill the gap by applying the DEA and GLS to investigate the determinants of productivity of selected conventional and Islamic mutual fund companies in Indonesia. Apart from using the DEA and GLS, another innovative aspect of this study is that it compares the efficiency of the conventional mutual fund companies with that of the Islamic counterparts. The performance of the conventional and Islamic mutual funds are expected to be different, since the former are subject to the capital market rules, while the Islamic unit trusts are subject to both the capital market rules and shari'ah principles. Despite the fact that more than 90 percent of the shares listed are shari'ah-compliant, the remaining 10 percent of the shares listed may comprise highly profitable non-shari'ah-compliant activities. According to Ghoul et al. (2007) , companies which are not acceptable based on Islamic principles include the majority of financial institutions involved in money lending and the charging of interest, such as banks and insurance companies. Other screening criteria prohibit investments involving the production, distribution and/or earning profits from alcohol, pornography, tobacco, gambling, weapons, music, entertainment, processing pork meat or non-halal meat, hotels and airlines which serve alcohol.
Comparing and contrasting the productivity of the two types of mutual funds industry is important and relevant for Indonesia, because of its dual financial system, in which Islamic mutual funds companies operate parallel with their conventional counterparts. The comparison thus sheds light on the performance of the Islamic mutual funds companies, whose operations are limited to selected shari'ah-compliant companies, as opposed to the conventional mutual funds companies which can invest in any suitable companies that can potentially give the highest return. Ultimately, the findings of the study are expected to contribute towards improving the productivity of the mutual fund industry in Indonesia as a whole.
While the study of mutual funds' performance is gaining attention in the developed countries and some other emerging economies, research on an open-big developing country of Indonesia has been in existence. Despite the mutual funds' industry (both conventional and Islamic funds) having experienced phenomenal growth in Indonesia, the study on performance and efficiency of the Indonesian mutual funds is highly important and timely. Thus, this study attempts to re-examine the productivity of selected conventional and Islamic mutual fund companies in Indonesia using the DEA and GLS for the period of 2004 -2007 with the following specific objectives:
(i) To empirically re-examine the relative efficiency of the mutual funds companies in Indonesia;
(ii) To compare the productivity of conventional and Islamic mutual funds in Indonesia; and (iii)To empirically explore the effect of funds characteristics such as fund's size and profitability on the efficiency of the mutual funds companies in Indonesia.
The rest of this study is structured as follows. Section 2 provides a brief overview of the Indonesian mutual funds industry including Islamic mutual funds. Section 3 describes the data and discusses the methodology of the DEA. Section 4 presents the results and analysis, and Section 5 concludes.
An Overview of Mutual Funds' Industry in Indonesia
According to the Capital Market Act No. 8 (1995) , mutual fund refers to when an investment company, that has been approved by the Supervisory Capital Market of Indonesian Agency (BAPEPAM), 2 pools money from shareholders and invests in a diversified portfolio of securities.
3 Mutual fund investment is simple, accessible, and affordable. There are many advantages of investing through mutual funds such as professional management, diversification, variety, liquidity, affordability, convenience, and ease of record keeping as well as strict government regulations and full disclosure (Investment Company Institute 2004) . Mutual funds were first introduced in Indonesia within the framework of the Capital Market Act No. 8 (1995) .
After the first mutual fund, BDNI Reksadana, was instituted in 1996, in the same year there were 25 mutual funds were established with the total amount of funds managed of Rp2.78 trillion (see Table 1 ). In 1997, the number of mutual funds has significantly increased to 77 (208 percent) from 1996 with the total funds managed of Rp4.91 trillion.
The development of the mutual funds' industry in Indonesia has been very much influenced by macroeconomic conditions. When the 1997 financial turmoil hit the country, the growth of mutual funds slowed down. In 1998, the number of issuers only grew by 5.19 percent and the value of issuers decreased dramatically by 39.22 percent from the year 1997. A worse condition occurred in the bond market where there was virtually no new issues during this period (BAPEPAM Master Plan 2005 -2009 ).
However, the industry grew more rapidly after 2002, due to the dramatic increase in fixed-income funds, which were invested mainly in the Rupiah-denominated government securities. Declining interest rates (and rising bond prices) provided a favourable environment for launching recap bond funds. At the end of 2004, mutual funds were amounting to Rp104 trillion or US$10.4 billion (see Table 1 ). In 2005, BAPEPAM reported that the number of managed funds dramatically fell by 72 percent from Rp104.04 trillion in 2004.
Moreover, when the world fuel price increased, which lead to cost-push inflation, the interest rate which called the Central Bank Certificate Rate (SBI -Sertifikat Bank Indonesia) rose to 12.75 percent. As a result, the banking industry has to increase its deposit interest in order to attract more customers. This condition might cause the investors to withdraw their funds from the mutual funds to the bank depository. Finally, in line with the Indonesian economic recovery agenda to lower interest rates, inflation, and to increase the stock market composite index, the mutual funds become again more attractive for investors. The number of managed funds has significantly increased from Rp29.40 trillion in 2005 to Rp51.62 trillion at the end of 2006.
In terms of their types, mutual funds in Indonesia is generally divided into five types, namely equity, fixed-income, money market, balanced-mixed and protected funds. As of 2005, fixed income holds the largest portion which reached 47.3 percent of total net asset value, followed by balance fund is 18.5 percent, while money market fund recorded the lowest which only 0.7 percent. The biggest portion of fixed income was mainly invested on debt/securities issued by government (2.4 percent of total) and corporate (45.1 percent of total). Since interest rate set by Bank of Indonesia increased to around 12 percent as to maintain currency and inflation rate was badly affected the bond price. High interest rates made the investment in bonds less attractive, and it drove the investor to redeem their investment in fixed income fund. This situation made a decrease significantly in Net Asset Value of funds as fixed income holds the biggest portion of the portfolio at the end of 2005. Table 2 ).
In Indonesia, the Islamic funds appear in almost all Unit Trust Management Companies (UTMCs). These funds are invested in Shari'ah-compliant financial assets such as Shari'ah-approved stocks, Islamic bonds (Sukuks), Islamic deposits and money market instruments. An Islamic UTMC is one that offers only Shari'ah-approved funds. These can be equity, bond, or balance funds. Like conventional mutual funds, Islamic funds also impose the charge fees to investors. Basically, there are three types of fees, namely entry load (front load), redemption fees and management expense ratio. Since the investors pay the management company fees and commission, the contract cannot resemble equity such as mudharabah and musharakah. It looks like the UTMC is appointed by investors as an agent (wakil) to manage the funds. Thus, the contract of agency (wakalah) seems to be more accurate. However, a UTMC does not serve as an agent (wakil) who is allowed to manage the funds without control and supervision. To prevent moral hazards, a trustee is appointed to safeguard the interest of investors. The trustee will act as a custodian to the funds and will ensure that investments are properly run according to the true label. Thus, it is correct to say that the trustee business runs on the contract of wadiah amanah.
The first Islamic mutual funds (or Reksadana Syariah in Indonesian acronym) introduced in Indonesia was Reksadana PNM (Permodalan Nasional Madani) Syariah on 15 May, 2000 by PT. PNM Investment Management after the formation of the legal framework for Islamic mutual funds. During that year, Danareksa Syariah Berimbang was also established on 12 Nov, 2000 with the net as- Three years later in 2003, there were three Islamic funds established with the total NAV at Rp155.8 billion. Seven Islamic funds were declared effective in 2004 with the NAV amounting to Rp185.33 billion. Thus, at the end of year 2004 there was a total of ten Islamic funds that were on offer to the public with the total NAV at Rp341.13 billion. In 2005, the Islamic mutual funds still grew with the issuance of 7 new Islamic mutual funds, which included two protected funds (see Table 3 ). It means that in total, there were 17 Islamic Mutual funds (5.2% from the total number of mutual funds). However, the NAV During 2006, three new Islamic mutual funds were licensed. This means that in terms of the total number of funds, there was a 17.6 percent annual growth. In terms of total NAV there was an annual growth of 18.7 percent. Thus, there was a total of 20 Islamic mutual funds (or 5% of total mutual funds combined) with total NAV as of 22 December 2006 of Rp663.7 billion (or 1.3% of total NAV of all mutual funds).
Methodology and Data
The methodology used in the study is divided into two stages. In the first stage, the efficiency measures are examined by applying the Data Envelopment Analysis (DEA) approach and in the second stage, the efficiency measures are regressed against the mutual funds' specific characteristics based on Generalized Least Square (GLS) estimation.
Data Envelopment Analysis (DEA)
The methodology used the Data Envelopment Analysis (DEA) approach to measure the relative performance of selected mutual funds in Indonesia. It is a suitable method to be used in this study as our sample size is small (Maghyereh 2004; and Neal 2004) . Additionally, DEA is not vulnerable to the disproportion of small sample error as in the econometric model (Dogan and Fausten 2003) . We specifically uses the generalized output-oriented Malmquist index, developed by Fare et al. (1989) to measure the contribution from the progress in technology (technical change) and improvement in efficiency (efficiency change) to growth of productivity of the Indonesian mutual funds' industries. The Malmquist indexes are constructed using the DEA and estimated using a program developed by Coelli (1996) .
Following Fare et al. (1989) , the Malmquist productivity index is written as Equation 1. , represents the distance from the period t+1 observation to the period t technology. The first ratio on the right hand side of the Equation 1 measures the change in relative efficiency (i.e., the change in how far observed production is from the maximum potential production) between year t and t+1. The second term inside the brackets (geometric mean of the two ratios) captures the shift in technology (i.e., movements of the frontier function itself) between the two periods evaluated at x t and x t+1 . That is, Essentially, the former investigates how well the production process converts inputs into outputs (catching up to the frontier) and the later reflects the improvement in technology. According to Fare et al. (1994) , improvements in productivity yield Malmquist index values greater than unity. Deterioration in performance over time is associated with a Malmquist index less than unity. The same interpretation applies to the values taken by the components of the overall Total Factor Production Index (TFPI). An improvement in the efficiency component yield index values greater than one and is considered to be evidence of catching up (to the frontier Construction of the Malmquist index also requires calculation of two mixed-distance functions, which is computed by comparing observations in one time period with the best practice frontier of another time period. The inverse of the mixed-distance function for observation k' can be obtained from Subject to:
To measure changes in scale efficiency, the inverse output distance functions under the VRS technology are also calculated by adding Equation 5 into the constraints in Equation 7 and 9. Technical change is calculated relative to the CRS technology. Scale efficiency change in each time period is constructed as the ratio of the distance function satisfying CRS to the distance function under VRS, while the pure efficiency change is defined as the ratio of the own-period distance functions in each period under VRS. With these two distance functions with respect to the VRS technology, the decomposition of Equation 1 becomes: Note that when the technology in fact exhibits CRS, the scale change factor equals to one and it is the same decomposition as Equation 1.
Generalized Least Squares (GLS)
In this study we used Generalized Least Squares (GLS) method (with fixed and random effects) to examine the influence of independent variables on the efficiency measure. This methodology has been proposed by Drom and Walker (1996) . They used the pooled regression (panel data) model to analyse the influence of funds characteristic (i.e., asset size, expense ratios, portfolio turnover, load/no load status, and primary goal for a fund) on annualized unadjusted and risk adjusted returns. Panel regression models are based on panel data. Panel data consists of observations on the same cross-sectional, or individual, units over several time periods (Gujarati 2003) . Pooling or combining, we can write the function as: Panel data are better suited to study the dynamics of change and panel data enable us to study more complicated behavioural models. Despite their substantial advantages, panel data suffers from several estimation and inference problem. Since such data involve both cross-section and time dimensions, problems that plague cross-sectional data (e.g., heteroscedasticity) and time series data (e.g., autocorrelation) need to be addressed. There are several estimation techniques to address one or more of these problems (Gujarati 2003) . The two most prominent including: (i) the Fixed Effects Model (FEM); and (ii) the Random Effects Model (REM) or Error Components Model (ECM).
In the FEM, the intercept in the regression model is allowed to differ among individuals in recognition of the fact that each individual, or cross sectional, unit may have some special characteristics of its own. To see this, model (11) (12) where we put the subscript i on the intercept term to suggest that the intercepts of the twenty-six funds may be different. Differences may be due to special features of each company, such as managerial style or management philosophy.
To take into account the differing intercepts, one can use dummy variables. The FEM using dummy variables is known as the least-squares dummy variable (LSDV) model. The FEM is appropriate in situations where the individual specific intercept may be correlated with one or more regressors. A disadvantage of LSDV is that it consumes a lot of degrees of freedom when the number of cross-sectional units, n, is very large, in which case we will have to introduce n dummies (but suppress the common intercept term).
An alternative to FEM is REM. In the ECM, it is assumed that the intercept of an individual unit is a random drawing from a much larger population with a constant mean value. The individual intercept is then expressed as a deviation from this constant mean value. One advantage of the ECM over FEM is that it is economical in the degrees of freedom, as we do not have to estimate n cross-sectional intercepts. We need only to estimate the mean value of the intercept and its variance. The ECM is appropriate in situations where the (random) intercept of each cross sectional unit is uncorrelated with the regressors.
The formula of the ECM is as Equation 13. The Hausman test is used to identify which model is better to adopt whether it is the FEM or ECM. The Hausman test tests the null hypothesis that the coefficients estimated by the efficient random effects estimator are the same as the ones estimated by the consistent fixed effects estimator. If we have insignificant P-value, Probability Chisquared larger than confidence levels then, it is safe to use the random effects. If we get a significant P-value, however, we should use fixed effects.
Data
As in 2005, there were 329 licensed mutual funds established in Indonesia. They consist of 33 money market funds, 170 fixed income funds, 78 balanced funds and 30 equity funds (Bapepam-Lk 2006) . However, in this study, we choose 14 fixed income, 9 balanced funds and 3 equity funds as the sample. Thus, the total of sample in this study is only 26 Indonesian mutual funds including 3 Islamic funds. The main reason for considering only 26 funds in this study is due to the availability of complete information on these funds. Since the DEA is suitable to be used for a small sample size, it is not vulnerable to the disproportion of small sample error as in the econometric model (Dogan and Fausten 2003) . This provides more motivation for the study to adopt this model in assessing the performance of 26 mutual funds in Indonesia, i.e., There is no consensus among researchers and investors as to which input and output variables should be included in a DEA model unambiguously. We define our variable selection based on historical evidence, subjective judgment and data availability. Based on theories and empirical studies, we can identify many variables that are used as inputs such as expense ratio, front-end loads, redemption fee and turnover, and most researchers used total return as output (Ippolito 1989) . 1996) . during that year, and dividing by the starting NAV.
Thus, the initial model of this study will employ some variables such as charge fees namely front-end loads and redemption fees, and management expense ratio as the input, while total return as the output. However, the turnover ratio is excluded due to its unavailability. Table 4 summarises the inputoutput used to examine the efficiency of mutual funds using DEA.
In the GLS estimation, this study employs fund size and profitability as the independent variables and Total Factor Productivity (TFP) as the dependent variable. With the exception of the dependent variable, all independent variables are taken in the natural logarithm functions. In terms of expense ratio, AAA Bond Fund seems to have the lowest expense ratio to the investors, while Manulife Phnisi Dana Saham recorded the highest expense ratio. As for the output, Mahanusa Dana Kapital (balanced funds) has the highest output; return within the period of analysis, while Mandiri Pendapatan Tetap (debt) has the lowest return compared to the others. 5 On average, the amount of front-end loads, redemptions fee and expense ratio were Rp16.17, Rp27.67 and Rp45.92, respectively. Meanwhile, the average return was 113.21 percent.
Empirical Results, Discussion, and Implications

Descriptive Statistics
The DEA's Findings
In this section we will report the findings of production frontier and efficiency level of mutual funds, the productivity per- formance of individual mutual funds, and the productivity performance for the entire industry.
Production Frontier and Efficiency
As the Malmquist productivity index is directly related to measures of efficiency, the study reports first the efficiency changes for 26 mutual funds industry from [2004] [2005] [2006] [2007] . Table 4 .2 shows the efficiency of the mutual funds industry across various categories under constant returns to scale (CRS) and variable returns to scale (VRS). The value of unity implies that the firm is on the industry frontier in the associated year. The value less than unity implies that the firm is below the frontier or technically inefficient. Hence, the lower the values from unity, the more inefficient it is compared to the values closer to one. Table 6 reports that the AAA Bond Fund, BNI Dana Berbunga, BNI Dana Plus and BNI Berkembang were consistently efficient, both under the CRS and VRS during the period of study. However, Manulife Phnisi Dana Saham, Manulife Dana Campuran, Manulife Pendapatan Bulanan and Nikko Gebyar Indonesia were only found to be consistently efficient under VRS. Manulife Phnisi Dana Saham was the least efficient fund for CRS, while Mega Dana Kombinasi was the least efficient under VRS. The estimates also showed that the AAA Bond Fund, BNI Dana Berbunga Dua, BNI Dana Plus, BNI Berkembang, Manulife Pendapatan Bulanan and Nikko Gebyar Indonesia have successfully kept pace with technically viable production possibilities and increased their distance to the industrial production frontier for both CRS and VRS.
For Islamic mutual funds, PNM Syariah was the most efficient compared to other Islamic mutual funds under both CRS and VRS. Batasa Syariah was the least efficient under VRS, while Danareksa Syariah Berimbang was only slightly efficient for CRS. However, all selected Islamic mutual funds were more efficient compared to their conventional counterparts such as Bhakti Big Nusantara, Big Dana Liquid, Dana Tetap Optima, Mandiri Dana Pendapatan Tetap, Mega Dana Kombinasi, Mega Dana Obligasi and Si Dana Fleksi under VRS, while for CRS, only PNM Syariah was found to be more efficient as compared to the average efficiency of the mutual funds industry in Indonesia.
The values in Table 6 display the percentage of the realized output level compared to the maximum potential output level at the given input mix. For instance, Batasa Syariah in 2004 produced 72.1 percent of its potential output and Nikko Bond Nusantara produced 86.2 percent of its potential output under the CRS version. On the other hand, under the VRS version, Batasa Syariah as well as Nikko Bond Nusantara respectively produced 88.6 and 99.7 percent of its potential output in the same year. Table 6 Table 6 (Continued) Note: See Table 6 TFPch = Total Factor Productivity Change; EFFch = Efficiency Change; TECHch = Technical Change; PEch = Pure Efficiency Change; SEch = Scale Efficiency Change
As presented by the weighted geometric in Table 6, , the industry was thrown into turmoil since the Central Bank Rate (or in Indonesian acronym known as SBI -Sertifikat Bank Indonesia), which is widely used as the benchmark in the market, rose to a higher-than-expected inflation, which weakened of the rupiah, and rising fuel prices.
Higher interest rates depressed the price of bonds, which translated into a lowered NAV. In other words, many investors would be worried so that may cause massive redemptions from rupiah fixed income funds that causes a significant reduction in total NAV. Redemptions finally peaked in September 2005 when the net asset value dropped from Rp113.6 trillion in February to Rp32.9 trillion and in December, it reached a low of Rp29.4 trillion. Moreover, in January 2006 it slightly declined to Rp28.5 trillion before it increased at the end of 2006 to Rp. 51.62 trillion. This is due partly to the government policy to decrease the interest rate of SBI in order to motivate the investors to move their funds to mutual funds. Besides that, the substantial growth in the mutual fund industry was mainly caused by the good climate on the Indonesian macro-economy conditions during 2006 and it continued in 2007. Table 7 shows the performance of the Malmquist TFPI of Indonesia's mutual fund industry between 2004 and 2007. On the average, Bakti Big Nusantara recorded the highest growth in TFPI with 5.2 percent. Next, the efficiency and technical changes for this fund were 18.6 and -11.3 percent, respectively. However, Manulife Phnisi Dana Saham had the lowest TFPI with -30.4 percent, which was mostly contributed to by efficiency regress (-23.8 percent) . On the average, deterioration of the TFPI of mutual funds industry in Indonesia was mostly due to technical change (-7.5 percent) whereas efficiency also contributed to a negative change (-5.6 percent) . Meanwhile, the efficiency change was mostly contributed to by pure efficiency (0.8 percent) rather than scale efficiency which experienced a deterioration of -6.4 percent. This shows that the larger the size of the funds, the lower their efficiency changes.
Productivity for the Entire Industry
In addition, Batasa Syariah had an average TFP growth higher than the average TFP growth of conventional counterparts, while the average TFP growth of Danareksa Syariah Berimbang and PNM Syariah were lower than the average TFP growth of conventional ones. Likewise, both mean efficiency changes and pure efficiency of Batasa Syariah were also higher than the average efficiency change of conventional ones. However, Danareksa Syariah Berimbang had an average technical efficiency change growth higher than the average of conventional mutual funds, while the average of technical efficiency changes of Batasa Syariah and PNM Syariah were lower than the average of conventional mutual funds. All in all, Islamic mutual funds were found to be relatively less productive as compared to their conventional counterparts.
The GLS Findings
In order to examine the influence of the funds' characteristics on the TFPI and its components, the GLS regression analysis was conducted on the panel data based on the Fixed Effects Model (FEM) and Random Effects Model (REM). As discussed in the previous chapter, the estimation technique with fixed effects assumes that there are two residuals or error terms. First are time effects, which are assumed to be constant for each fund in each period. The second are individual effects which are assumed to be constant for each fund company in each period. The fixed effects take into account the individuality for each fund industry (cross sectional) and produce the various intercepts but still assume that the slope coefficients are constant across the funds industry. In other words, the intercept value in the regression model is allowed to differ within the funds industry. Meanwhile, the estimation technique with random effect assumes that the intercept of an individual unit is a random drawing from a much larger population with a constant average value. Error component,  it.
represents the gap of intercept of an individual unit from the average value.
In empirically exploring the effects of funds characteristics on the performance of mutual funds industry in Indonesia, the study examines the effects of funds characteristics on mutual funds' Total Factor Productivity Index (TFPI). Table 8 exhibits the result of GLS when the TFP is regressed against the firm's specific characteristic based on both FEM and REM. Under the FEM, the adjusted-R 2 value shows that 48.1 percent of the variation in the TFP is explained by a set of independent variables. It is found that the fund size negatively and significantly affects TFP, while profitability is found to be insignificant in affecting the TFP. In terms of REM, the adjusted R 2 values shows 56.3 percent. It was found that the coefficient sign for the fund size is negative and significant, while profitability is insignificant in affecting TFP.
Meanwhile, the Hausman statistics are used to know the best estimation model between the fixed and random effects. The random effects model assumes that the random effects are uncorrelated with the explanatory variables; otherwise there would be an *, ** and *** indicate that the coefficient is statistically significant at level 1 percent, 5 percent, 10 percent, respectively endogeneity problem, which in turn would make the estimators inconsistent. The Hausman Test for Correlated Random Effects tests this hypothesis. As described in the previous chapter, if we get an insignificant P-value or Probability Chi-Sq. larger than confidence levels, then it is safe to use random effects. If we get a significant P-value, however, we should use fixed effects. Based on the test output given in table above, the test suggests to reject the null hypothesis since the Probability Chi-Sq. is less than 0.01. This provides evidence that the assumption that the random effects should be uncorrelated to the explanatory variables is not true for this dataset. Therefore, the estimation results with fixed effects are better than random effects.
Conclusion
The first study objective is to assess the relative efficiency of the mutual fund companies in Indonesia. On average, the Total Factor Productivity (TFP) had decreased 12. It is necessary to note that the existence of a negative growth in TFP of the mutual funds industry in Indonesia has been mainly caused by a negative change in efficiency (-5.6 percent), while technical efficiency also contributed to a greater negative change (-7.5 percent) to the overall decrease in the TFP growth.
The results indicate that the mutual funds industry experienced diminished productivity and became more technically inefficient from 2004 to 2007. The study concluded that much of the inefficiency increased overtime which was due to the failure of the mutual funds to adopt technological advances made by a few efficient mutual funds. Although the efficiency change experienced a negative growth, the subcomponent of this change, namely pure efficiency, showed a slight improvement (0.8 percent). Thus, the finding indicates that the smaller the size of the companies, the larger the probability for the companies to be more efficient in using their inputs to generate more outputs.
Compared to the conventional mutual funds, the average TFP, efficiency and scale efficiency growth of the three Islamic mutual funds, Batasa Syariah, Danareksa Syariah Berimbang and PNM Syariah, were found to be lower than the conventional funds, with the exception of Batasa Syariah. However, in technical efficiency, the average growth of Batasa Syariah and Danareksa Syariah Berimbang was found to be higher than their conventional counterparts. Meanwhile, PNM Syariah recorded the lowest growth in technical efficiency (-9.1 percent). Finally, in the case of pure efficiency, Danareksa Syariah Berimbang and PNM Syariah were below average, while Batasa Syariah was above average in mutual fund industry in Indonesia. Therefore, improving mutual funds TFP, technical efficiency, efficiency and scale efficiency changes are the best ways for Islamic mutual funds in order to be in a better position and to gain a competitive edge over the conventional mutual funds. Additionally, the efficiency change was mainly contributed to by the pure efficiency (0.8 percent) rather than the scale efficiency (-6.4 percent). This indicates that the smaller the size of the fund, the higher their efficiency change.
Meanwhile, in measuring the effect of a mutual fund's characteristics on efficiency, it was found that the funds size negatively and significantly influences TFPI, indicating that small funds may have higher performance and become more efficient. Profitability was insignificantly associated to TFPI.
In general, the TFPI experienced a negative growth (-12.8 percent) during the period of study [2004] [2005] [2006] [2007] . This indicates that the averages of selected mutual fund companies in Indonesia are efficient in using their inputs to generate more outputs. This is not surprising since some mutual fund companies have experienced a crisis of massive redemption particularly at the end of 2005 which the Indonesian macro-economy condition was relatively unstable and had caused an increase in the interest rate (about 12.75%) as a consequence of a rise in world fuel price and higher inflation. Therefore, the instability during the financial crisis is still fresh in the minds of many investors. An important program for the near term should be to develop a base of individual investors. Moreover, the inefficiency of funds was also mainly caused by the failure of mutual funds to adopt technological advances. This study suggests that the mutual funds industry in Indonesia has a great opportunity to promote its TFP through an improvement in the technical element such as optimizing the use of information technology in providing good services to customers (investors).
Generally, the average productivity of the Islamic mutual funds (i.e., Danareksa Syariah Berimbang and PNM Syariah) is relatively below average of their conventional funds. However, in order to sustain in the long-term, the Islamic mutual funds has to be internally efficient and technologically advanced in order to compete with its conventional counterparts. Therefore, training and technical expertise should be constantly upgraded along with technological evolution. This can be done through education and training programs intended to improve managerial ability, or extension programs designed to speed up the adoption of new technologies.
Meanwhile, small funds appeared to be more efficient than larger funds. The study suggests that market competition motivates more disciplinary effects on small funds. Finally, profitability insignificantly affects TFPI, suggesting that profitability has no effect on the funds' performance.
Despite some studies having proved that there are no significant differences between the parametric approach and non parametric approach, we suggest that future study be conducted by measuring the efficiency using both approaches especially the Stochastic Frontier Approach (SFA) and DEA. Moreover, we also suggest that the future study be conducted on Indonesia should use more comprehensive variables such turnover ratio, risk (standard deviation or beta) and also add sample mutual funds, i.e., 50 mutual funds or 100 mutual funds. Finally, we hope that in the future, there will be studies comparing the efficiency of the Indonesian mutual funds industry with the mutual funds industry from other countries and regions.
